hypertension, antepartum hemorrhage, asthma, COPD (chronic obstructive pulmonary disease), Rhesus incompatibility, obstetric complications (like congenital malformations), history of malignant hyperthermia, morbid obesity, opioid sensitivity, alcohol or drug addiction, diseases of the coronary arteries, congestive heart failure, serious anemia, history of liver or kidney diseases, hypovolemia, hypotension, systemic inflammatory response syndrome, sepsis, history of allergic reactions to drugs used in the study, and history of drugs affecting lactation. Patients were randomly divided into 4 groups: group G (general anesthesia for cesarean section, n=21), group S (spinal anesthesia for cesarean section, n=21), group E (epidural anesthesia for cesarean section, n=21), and group V (normal vaginal birth without anesthesia, n=21). A blood sample of 3 milliliters was taken from all patients 2.5 hours before the procedure, and oxytocin and prolactin levels in these blood samples were determined. No patient received premedication. Group G (general anesthesia for cesarean section) received preoxygenation with 100% oxygen for 3-5 minutes before intubation. In order to expose the fetus minimally to anesthetic agents, induction was performed after the disinfection and covering up of the surgical area. Induction was performed with propofol (2 mg/kg) and rocuronium (0.6 mg/kg). After the onset of neuromuscular block, patients were intubated with compression maneuver of the cricoid cartilage. Controlled ventilation was provided with a Datex Ohmeda S/5 Avance anesthesia machine with a tidal volume of 8-10 ml/kg and respiration frequency of 10-12/ min. Anesthesia was maintained with oxygen (50%), air (50%), and sevoflurane of 1 MAC. In the maintenance of anesthesia, rocuronium 0.15 mg/kg was administered when it was necessary. After delivery of the newborn, fentanyl 1-1.5 mcg/kg was administered. Patients in group S (spinal anesthesia for cesarean section) received 750-1000 ml of 0.9% NaCI solution (10-15 ml/ kg) as infusion over 20-30 minutes. Under strict aseptic precautions, a 25 G Quincke spinal needle was introduced into the L3-L4 or L4-L5 intervertebral space in a midline approach in the sitting posture, and after confirmation of free flow of CSF, 10-11 mg of predetermined drug solution (hypertonic bupivacaine After delivery of the newborn, 30 IU of oxytocin in a 1000-cc solution of 0.9% NaCI was infused, and if the patient was not hypertensive, methylergonovine 0.2 mg was administered intramuscularly. In all groups, blood samples were taken at the 24 th hour after delivery, and oxytocin and prolactin levels were measured. Plasma of blood samples, taken pre-and post-partum, were stored at a temperature of -80°C. Prolactin levels were determined with the chemiluminescence immunoassay technique Cobas e 601 kit (Roche ® Diagnostics, Mannheim, Germany) using a commercial kit (Roche ® ). Oxytocin levels were determined with a commercial ELISA kit (Cusabio Biotech CO. Ltd). All patients' onset times of lactation were recorded. Our primary outcome was lactation onset time. Our secondary outcome was blood prolactin and oxytocin levels.
Statistical analysis
Data were analyzed using Statistical Packages for the Social Sciences (SPSS, ver. 18.0 for Windows; SPSS Inc. USA). Descriptive statistical methods (average value, standard deviation) were used for evaluation of the data. A power calculation ensured that 21 patients were recruited to provide 80% power for a 30% difference in the ratio of patients whose onset of lactation was within 24 hours after delivery either with or without anesthesia techniques at an alpha significance level of 0.05. We used the one-way ANOVA test for quantitative comparison of parameters with normal dispersion, because there were more than two groups, and Tukey test for the determination of the group that was causing the difference. We used independent-samples t-test for comparison of quantitative data and for comparison of parameters with normal dispersion between all groups. Repeated-measures ANOVA was used for comparison of parameters with normal dispersion in the same group, and Bonferroni test was used for determination of the differencecausing quantity. The results were assessed at a confidence interval of 95%. A p value <0.05 was considered to be statistically significant, and p<0.01 was highly significant.
Results
Following approval from the institutional ethical committee, written informed consent from 84 patients was obtained. Mean age was 27.80 years, and mean weight was 75.42 kg, and there were no significant differences in age, weight, and duration of pregnancy between groups (Table 1) . In all groups, there was a significant difference between APGAR scores in the 1st and 5th minutes (p<0.001). The data in Table 1 and the conditions that affected the time of lactation were similar in each group; so, they were not taken into consideration. There was no significant difference in the prepartum period prolactin levels among all groups (p=0.350). In the postpartum period, prolactin levels were significantly higher in group G compared to the other groups (p=0.011). In group, E they were significantly lower in the postpartum period than in group V and group G (p=0.026). Additionally, in group S, prolactin levels were significantly lower in the postpartum period than in group V and group G (p=0.015) ( Table 2 ). There was no significant difference in the prepartum period oxytocin levels among all groups (p=0.138). In group V, they were significantly higher in the postpartum period than in group G and group S (p=0.012). Eventually, postpartum period oxytocin levels in group E were significantly higher in than in group S (p=0.039) ( Table 2 ). Lactation onset time was compared between groups with and without anesthesia. It was determined that the time of lactation was significantly delayed in the general anesthesia group. Between the other three groups, there was no significant difference in the lactation onset time. In the three groups that received anesthesia, the lactation started after the 24 th hour in 13 of 63 patients (20.6%). In group V, the lactation started after the 24 th hour in 2 of 21 patients (9.5%). When compared within groups, the lactation onset time was later than the 24 th hour in 
Discussion
In our study, it was determined that prolactin levels were highest in group G and that oxytocin levels were highest in group V ( Table 2 ). The onset time of lactation was delayed in group G (Table 3) . In cesarean sections, general and regional anesthesia techniques may be performed. Recently, regional anesthesia has been preferred because of its advantages, such as enabling decreased transfer of general anesthetics to the newborn, convenience of controlling early and late onset postoperative pain, avoidance of stress response to surgical trauma, maintenance of consciousness, having no risk of aspiration, avoidance of respiratory depression of the newborn, and avoidance of atonic uterus. Additional advantages of regional anesthesia are that patients can see their baby right after birth and begin breastfeeding in a very short time (4). The most important disadvantages of regional anesthesia are allergic and toxic reactions to local anesthetics, inadequate analgesia, and increased practice time, and it may cause surgical difficulties, headache, lumbar pain, and hypotension. The advantages of general anesthesia are faster induction, less hypotension, less cardiovascular depression, and easier control of airway and respiration (5). In our clinic, we perform general, spinal, or epidural anesthesia according to the patient's demand, the presence of additional diseases, and urgency of the case. There is no doubt that breastfeeding has a vital necessity for a newborn's health. Breastfeeding is affected by many factors, like the mother's feeding demands, regional traditions, the relationship between the mother and the newborn, education, social factors, type of delivery, and duration of delivery. Because of these factors, the type of anesthesia can play a role on onset time of breast feeding. In the literature, there is no study about the effects of different anesthesia techniques on the beginning time of lactation. So, we think that our study could enlighten future studies. The effects of different types of analgesics and the differentiation of systemic and neuroaxial anesthesia could not be determined. In a few studies, the side effects of epidural anesthesia on breastfeeding were compared between patients undergoing epidural anesthesia and patients without anesthesia, and no negative effect of epidural anesthesia was observed (6) . In one study from the literature, bupivacaine and fentanyl were used for epidural anesthesia, and another group received no anesthesia (7). The beginning time of lactation was determined. Similarly, Chang and Heaman (8) established two groups with and without epidural anesthesia, and no significant difference between the groups was determined in either study. In another study that was found, a significant difference in the lactation onset time was determined between cesarean section patients undergoing regional and general anesthesia, but there was no difference between the epidural anesthesia and no-anesthesia groups (9) . In our results, no significant difference in the lactation onset time was determined between the epidural and spinal anesthesia and vaginal birth groups. However, in the general anesthesia group, lactation onset time was significantly delayed compared to other groups (p=0.003). The most significant difference was between the groups of general and spinal anesthesia (p=0.006). In the same study, onset of lactation was significantly later in the general anesthesia group (9) . In all three studies, the groups of epidural anesthesia and no anesthesia were compared, and it was determined that the onset time of lactation was the latest in the epidural group (10) (11) (12) . Especially, the breastfeeding rate in the first 4 hours was determined to be lower in mothers who delivered with epidural anesthesia (13) . These newborns needed synthetic nutrients, and in addition, a lower proportion of them was breastfeeding only when discharged. In the literature, it was reported that epidural analgesia enhances postpartum analgesia and mental condition and that it has positive effects on breastfeeding (14) . In our study, no significant difference was determined between the epidural anesthesia and vaginal birth groups in lactation onset time.
In one study, prolactin, estrogen, and ACTH levels before and after cesarean section were determined in 17 patients. Three different anesthetics were used before general and epidural anesthesia; 9 women could breastfeed, and when compared with the other patients, their prolactin levels were increased, and their ACTH and estrogen levels were decreased (15) . There was no significant difference in hormone levels and lactation between anesthetic techniques. In our study, there was no significant difference in prepartum hormone levels, but we determined that postpartum prolactin levels were significantly higher in group G than in the other groups. So, the results of this study were not consistent with ours. Prolactin levels and lactation onset times were compared between women undergoing epidural analgesia and women who had a vaginal birth without anesthesia (16) . Prolactin levels in the epidural group were significantly lower, but there was no significant difference in lactation-relevant parameters. In addition, it was determined in this study that prolactin arrived at the peak level in the second hour and persisted at that peak level for 24 hours (16) . In our study, prolactin levels were lower in the epidural anesthesia group than in the vaginal birth group but not statistically significantly (Table 2) . We thought that the cause of the higher prolactin levels in the general anesthesia group than in the spinal anesthesia group could be the difference between the effects of the anesthetic agents used in both anesthesia techniques. As is known, many drugs can affect prolactin levels. These effects occur more often with systemic usage of drugs, and it could increase prolactin levels. Increasing oxytocin, prolactin, and betaendorphin levels can affect the emotional state of the mother, the relationship between the mother and the newborn, and lactation (17) . Oxytocin and prolactin increase the production and secretion of breast milk all throughout the breastfeeding period. Oxytocin plays an important role in the contraction of the uterus by vaginal birth. It was determined that oxytocin and prolactin levels increase significantly during lactation. Basic levels of hormones were determined to be especially high between the 4th day and 3rd or 4th month (18) . In studies that included a limited number of patients and in which only oxytocin levels in normal delivering women were measured, it was determined that there was no relationship between oxytocin levels and lactation but that only multiparity had a positive correlation with oxytocin. In these two studies, no different anesthesia techniques were used, and only oxytocin levels were evaluated in normal delivering women (19) (20) . One of them evaluated oxytocin levels in patients undergoing cesarean section with spinal anesthesia and made a comparison between patients that had contractions and the ones who had no contractions (20) . They determined no significant difference in oxytocin levels in blood serum, cerebrospinal fluid serum, and umbilical cord serum between both groups. In our study, no significant difference between prepartum oxytocin levels was determined, but there were differences in postpartum oxytocin levels among the four groups. Oxytocin levels were especially lower in the groups undergoing general and spinal anesthesia. In oxytocin levels compared between the epidural and normal birth groups, there was no significant difference, and the levels were significantly increased compared with the other two groups. It has to be taken into consideration that oxytocin is playing an important role in lactation and uterine contractions. Because of the similar effects of epidural anesthesia on hormone levels during normal birth, it is more rational to prefer epidural anesthesia (20) . We determined that the most significant difference in prolactin levels was between groups G and S, and eventually, the most significant difference in lactation onset time was among groups G, S, and E. As a result of these considerations, spinal and epidural anesthesia may have advantages over general anesthesia. We observed that lactation onset time is delayed in patients undergoing cesarean section with general anesthesia when compared with patients undergoing cesarean section with spinal and epidural anesthesia and normal birth. Because of the delay in awakening and in the recovery of cognitive functions in general anesthesia, communication between the mother and the newborn is delayed and so, too, is lactation. General anesthetic drugs may have an effect on brain stimulation of the breast milk secretion process and the onset of lactation.
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